Background: In modern society, many workers are stressed. Supervisors' support or behavior can affect the emotional or psychological part of the worker. The purpose of this study is to investigate the effect of supervisor's behavior on worker's stress. Methods: The study included 19,272 subjects following the assignment of weighted values to workers other than soldiers using data from the Fourth Korean Working Condition Survey. Supervisors' behavior was measured using 5 items: "supervisor feedback regarding work," "respectful attitude," "good conflict-resolution ability," "good work-related planning and organizational ability," and the encouragement of participation in important decision making. Job stress was measured using 1 item: "I experience stress at work." Multiple logistic regression analysis was performed to examine the effects of supervisors' behavioral, general, occupational, and psychosocial characteristics on job stress in workers. Organizational characteristics associated with supervisors' behavior were also analyzed. Results: The results showed that supervisors' provision of feedback regarding work increased workers' job stress (OR = 1.329, 95% CI = 1.203~1.468). When a supervisor respect workers (OR = 0.812, 95% CI = 0. 722~0.913) or good at planning and organizing works (OR = 0.816, 95% CI: 0.732~0.910), workers' job stress decreased. In particular, the two types of supervisor behaviors, other than feedback regarding work, were high in private-sector organizations employing less than 300 employees. Conclusion: Supervisors' behavior influenced job stress levels in workers. Therefore, it is necessary to increase education regarding the effects of supervisors' behavior on job stress, which should initially be provided in private-sector organizations with up to 300 employees.
an important factor affecting workers' job satisfaction, and supervisors influence workers' emotion [8] . In addition, supervisors' behavior influences workers' wellbeing, turnover intention, and job satisfaction [8] [9] [10] [11] . For example, positive managerial behavior in the workplace could improve employees' well-being [12] , while destructive managerial leadership could exert an adverse effect [13] . Moreover, support from supervisors and coworkers, the maintenance of a relaxed atmosphere in the workplace, and increased respect for workers could reduce rates of presenteeism [14] .
In previous studies, one of the many questions of the job stress questionnaire (e.g., Korean Occupational Stress Scale) used the question, "My boss helps me complete the task.", or there was a study on supervisor support [9, 15, 16] . For this reason, studies in the past have only been able to evaluate some of the various supervisors' behaviors, and no studies have evaluated the supervisors' behaviors using more detailed questionnaire.
The objective of the present study was to analyze the effect of supervisors' behaviors using more detailed questionnaire, using data from the Fourth Korean Working Conditions Survey (KWCS), conducted in 2014.
Methods

Study subjects
KWCS is a survey of Korean workers aged 15 and over to investigate the work environment and to identify exposure to risk factors according to job and industry type and risk factors according to employment type. Individual interviews were conducted. The 50,007 subjects included in the KWCS, data for 30,734 wage workers (excluding soldiers and selfemployed individuals) and employers were analyzed in the present study. 27,714 subjects who answered the question "How often do you experience stress at work?" And the questions about supervisors' behaviors were selected. For the other variables, 15,787 subjects were finally selected, excluding those who did not respond or rejected (Fig. 1) . After weighting, the weighted frequency was 19,064 and the data were analyzed.
Variables
General characteristics
Subjects' general characteristics, included age, sex, education level, average monthly income, General health condition. The unit of monthly income is 10,000 Korean won. Educational levels were categorized as low for subjects educated to high school level or lower and high for subjects educated to college level or higher. Job stress was set to 'Low' for 1~2 points and 'High' for 3~5 points. General health condition is very good, good, normal is defined as Good, bad, and very bad as Bad.
Occupational characteristics
Occupational characteristics included the current number of employees, sector (public or private), occupation type, employment status, shift work, and working hours. Organizations were classified into 2 groups: those with up to 300 employees and those with more than 300 employees. Privately owned companies were classified as private-sector organizations, while central and local government offices; public institutions; and state-owned schools, hospitals, and universities were classified as public-sector organizations. Occupation types were categorized as white collar (e.g., supervisors, professionals, mechanics, semiprofessionals, and office workers) or service/ sales workers (e.g., service workers; sales workers) or blue collar (e.g., skilled workers in agriculture, forestry and fishing; technicians; related technical workers; device or machine operation and assembly workers, and simple laborers) occupations. Employment Fig. 1 Subjects included in the current study status was classified as permanent or temporary, and shift pattern (shift work or non-shift work) was included as a variable.
Psychosocial risk factors
Psychosocial risk factors for job stress were categorized into the following 5 categories: high job demand, insufficient job control, inadequate social support, job insecurity, and lack of reward. The questionnaires used in this study are listed in Appendix. Each item was scored, and scores were classified as high or low based on the median.
Supervisors' behavior
Supervisors' behavior was measured using the following 5 items: my supervisor provides feedback regarding my work (Feedback), my supervisor respects me personally (Respectful behavior), my supervisor is good at resolving conflict (Good conflict abilities), my supervisor is good at planning and organizing work (Good at planning), and my supervisor encourages me to contribute to important decisions (Participation in decisions). The response options were "yes" or "no" for all items.
Job stress
The frequency with which workers experienced job stress was measured using the following item: How often do you experience stress at work? Response options were as follows: 5 = always, 4 = most of the time, 3 = sometimes, 2 = seldom, 1 = never.
Statistical analysis
Chi-square was performed to determine differences in subjects' general and occupational characteristics according to supervisors' behavior. Multiple logistic Based on the chi-square test regression analysis was performed to examine subjects' general characteristics and occupational characteristics and identify the effects of supervisors' behavior on workers' job stress levels. All analyses were performed using SPSS ver. 23.0 (Chicago, IL, USA).
Results
General characteristics according to occupational characteristics
The study included 19,064 subjects (9770 men, 9294 women). There were more people in organizations with less than 300 employees, and more people worked in the private sector than in the public sector. Between age and number of employees, age and public/private sector showed significant differences (p < 0.001). In organizations with less than 300 employees, the number of people aged between 41 and 50 was high, while those with more than 300 workers were between 31 and 40. There were many workers in the 41-50 age group in both private and public sectors. The proportion of male and high education level workers was significantly higher in organizations with more than 300 employees than that of organizations with up to 300 employees (p < 0.001). In the private sector, the proportion of men and high education level workers was high (p < 0.001). There was no difference in the general health condition according to the number of workers (p = 0.060), and more people in the public sector answered that they had good general health condition (p < 0.001). Between monthly income and number of employees, monthly income and public/ private sector were significantly different (p < 0.001).
In organizations with more than 300 employees, the proportion of people with income over 3 million won was high. The proportion of high job stress of the private sector was significantly higher than that of high job stress of the public sector (p < 0.001) ( Table 1) .
Supervisors' behavior according to occupational characteristics
The proportion of people who answered "yes" to the "my supervisor provides feedback regarding my work," "my supervisor respects me personally," "my supervisor is good at resolving conflict," "my supervisor is good at planning and organizing work," and "my supervisor encourages me to contribute to important decisions" items, which reflected the quality of supervisors' behavior, in organizations with more than 300 employees were significantly higher relative to those observed for organizations with up to 300 employees (p < 0.001).
The proportion of public-sector organizations who responded in the affirmative for all items pertaining to supervisors' behavior was significantly greater relative to that observed for private-sector organizations (p < 0.001). However, answer to "my supervisor Table 2) .
Psychosocial risk factors of study subjects by Occupational characteristics
Organizations with more than 300 employees had high job demands than organizations with less than 300 employees, the private sector has a high proportion of high job demand than the public sector (p < 0.001).
Organizations with more than 300 employees and the public sector had high job control (p < 0.001). The high social support proportion was higher in the organizations with more than 300 employees, and the high social support proportion was high in the public sector, showing a significant difference (p < 0.001). Job insecurity and the number of employees showed no significant difference (p = 0.172) ( Table 3) .
Multiple logistic regression analysis of factors affecting job stress
The results showed that workers who reported that supervisors provided work-related feedback exhibited high job stress levels (OR = 1.329, 95% CI = 1.203~1.468). However, those who reported that a supervisor does respectful behaviors (OR = 0.812, 95% CI = 0.722~0.913) and planning and organizing work exhibited low job stress levels (OR = 0.816, 95% CI = 0.732~0.910). In addition, job stress did not differ significantly according to conflict solving abilities or participation in decisionmaking (Table 4) .
Discussion
This study aimed to examine the effects of supervisors' behavior on job stress in Korean workers. In this study, Feedback, Respectful behaviors, and Good at planning were significant results with job stress. When a supervisor gives feedback, work stress of worker was high. When supervisors respect workers or organize their work well Workers' stress was low. In this study, Feedback, Respectful behaviors and Good at planning showed significant results.
First, the results of the current study showed that supervisors' provision of work-related feedback increased workers' stress levels. This finding was consistent with those of a previous study indicating that supervisors' provision of work-related feedback increased job stress in workers [6] . However, another study showed that supervisors' provision of feedback in an appropriate environment reduced work-related stress in workers [17] . Numerous studies have shown that the environment in which supervisors provided feedback exerted both positive and negative effects on employees' job stress levels [17] [18] [19] [20] . Moreover, supervisors' feedback was shown to influence both positive factors, such as person-organization fit and organizational commitment, and negative factors, such as role stress or burnout [20] ; in addition, feedback environments exerted either positive or negative effects according to the characteristics of the organization or individual workers [18] . In previous studies, defensive or self-deceitful workers were more affected by bad feedback than good feedback [21] . According to Steelman, "favorable feedback" is expressed as the frequency of receiving positive feedback such as compliments from the perspective of the employee receiving the feedback, and "unfavorable feedback" is the frequency of complaints from managers or colleagues And the frequency of negative feedback such as criticism [22] . Both "favorable feedback" and "unfavorable feedback" are important in reducing the deviance of the worker in terms of the feedback environment [17] . Second, when a supervisor respect workers, the worker's stress appeared to be low. In previous studies, there have been few studies on the relationship between supervisors' respectful behaviors and worker's job stress. According to Cobb, social support consists of three components: information that they are being cared for and loved, information that they are being esteemed, and valued, and information that they belong to one of the group members. In this study, the meaning of 'Respectful behavior' means 'my supervisor respects me personally' and is one of the components of social support according to the definition of Cobb [23] . There are studies that suggest that social support affects worker's job stress [23, 24] .
Third, when the supervisor's planning ability was good, the stress level was low. The meaning of "planning" in this study means to organize and plan work well. In previous studies, there have been few study on the relationship between supervisors' planning ability and job stress. However, there have been studies that have increased job stress when work overload has increased [25, 26] . Supervisors are in an important position to manage role stress. They can influence role overload by determining the scope of work of an employee, and can monitor the worker's impact on a role. When workers experience quantitative overload, they can help workers by analyzing their work, providing training that helps them work, or introducing workers who do a similar job. Or to help workers who are experiencing quantitative overload by distributing part of the work to another worker or by putting in another worker [27] . With these organizing or planning approaches, managers can reduce psychological strain by preventing worker overload [28] .
The present study was subject to some limitations. For example, although the KWCS, which was a crosssectional study, demonstrated an association between supervisors' behavior and workers' stress, the inference of causality in this relationship was limited. In addition, psychosocial stress, outcome variables, and independent variables were measured via a self-report questionnaire in the current study, which could have led to response biases. Moreover, as work-related stress was not measured using a standardized instrument, such as the Korean Occupational Stress Scale, in the present study, the precision of the measurement of this variable was limited. Despite these limitations, the present study clarified the association between supervisors' behavior and job stress in workers, using nationally representative data collected via the 2014 KWCS.
Conclusion
According to the present study, supervisors' behaviors affected on job stress of Korean workers. Therefore, supervisors working in private-sector organizations with fewer than 300 employees should consider the characteristics of workers and be provided appropriate feedback education, receive training in respectful behaviors and organizational skills, which could contribute to the reduction of job stress in workers. 
